Adipogenic differentiation of mesenchymal stem cells on micropatterned polyelectrolyte surfaces.
Three kinds of photoreactive polyelectrolytes of polyallylamine (PAAm), poly(acrylic acid) (PAAc), and poly(vinyl alcohol) (PVA) were synthesized by the introduction of azidophenyl groups in the respective polymers. The photoreactive PAAm, PAAc, and PVA were micropatterned on polystyrene surfaces by photolithography. Observation with optical microscopy and scanning probe microscopy demonstrated the formation of a striped pattern of polyelectrolytes with a width of 200 microm. The micropatterned polyelectrolytes swelled in water. The micropatterned surfaces were used for cell culture of mesenchymal stem cells (MSCs) and their effects on adipogenic differentiation were investigated. The MSCs adhered to and proliferated evenly on the PAAm- and PAAc-patterned surfaces while they formed a cell pattern on the PVA-patterned surface. The PAAm-, PAAc-grafted, and polystyrene surfaces supported cell adhesion while the PVA-grafted surface did not. When cultured in adipogenic differentiation medium, the adipogenic differentiation of MSCs on the polyelectrolyte-patterned surfaces was demonstrated by the formation of lipid vacuoles and gene expression analysis. Oil Red-O-positive cells showed an even distribution on the PAAm- and PAAc-patterned surfaces, while they showed a pattern on the PVA-patterned surface. The fraction of Oil RedO-positive cells increased with culture time. The MSCs cultured on the PAAm-, PAAc-grafted, and polystyrene surfaces in adipogenic differentiation medium expressed the adipogenesis marker genes of peroxisome proliferator-activated receptor gamma2 (PPARgamma2), lipoprotein lipase (LPL), and fatty acid binding protein 4 (FABP4). These results indicate that the PAAm-, and PAAc-grafted, and polystyrene surfaces supported the adipogenesis of MSCs while a PVA-grafted surface did not.